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,QWURGXFWLRQ
:LWKWKHUDSLGGHYHORSPHQWRI&KLQD¶VHFRQRP\WKHFRQVXPSWLRQRIKD]DUGRXVPDWHULDOKD]PDWKDVLQFUHDVHG
UHPDUNDEO\,QRUGHUWRPHHWWKHH[SDQGLQJGHPDQGVWHQVRIWKRXVDQGVWRQVRIKD]PDWDUHWUDQVSRUWHGHYHU\GD\LQ
&KLQDSRVLQJVLJQLILFDQWULVNVWRKXPDQKHDOWKVDIHW\DQGHQYLURQPHQW)RUWKHSXUSRVHRILGHQWLI\LQJWKHULVNRI
KD]PDWWUDQVSRUWDWLRQDQGUHGXFLQJWKHULVNRIDFFLGHQWVPDQ\UHVHDUFKHUVKDYHEHHQWU\LQJWRVWXG\WKHDFFLGHQWV
E\ XVLQJ VWDWLVWLFDO WHFKQLTXHV >@ 7KH IUDPHZRUNV IRU KD]PDW WUDQVSRUWDWLRQ ULVN DQDO\VLV DUH H[WHQVLYHO\
PRGHOHGDQGDQDO\]HGLQ>@7KHWUDQVSRUWDWLRQRIKD]PDWFDQEHFODVVLILHGDFFRUGLQJWRWKHPRGHRIWUDQVSRUW
QDPHO\ ODQG URDG DQG UDLO ZDWHU DLU DQG SLSHOLQH 7KH KD]PDW WUDQVSRUWDWLRQ SUREOHPV RQ URDG >@ DQG
UDLO>@UHFHLYHGPXFKDWWHQWLRQIURPWKHRSHUDWLRQVUHVHDUFKHUV7KHDFDGHPLFOLWHUDWXUHKDVPRVWO\IRFXVHGRQ
WKHFRPSDULVRQRIUDLODQGURDGIURPWKHYLHZSRLQWRIKD]PDWWUDQVSRUWULVN>@,QFRQWUDVWIHZDWWHQWLRQZDV
SDLGWRULVNVLWXDWLRQRIKD]PDWWUDQVSRUWDWLRQYLDSLSHOLQH
3LSHOLQH WUDQVSRUWDWLRQ LQGLVSXWDEO\ RXWUDWHV RWKHU WUDQVSRUWDWLRQ PRGHV GXH WR LWV FRVW HIIHFWLYHQHVV
FRQYHQLHQFHKLJKODQGXVHHIILFLHQF\KLJKHUUHOLDELOLW\KLJKHUGHJUHHRIVDIHW\DQGHQYLURQPHQWDOIULHQGOLQHVVRYHU
JUHDWGLVWDQFHVZKLFKSOD\VDFULWLFDOUROHWRVDIHO\DQGHIILFLHQWO\WUDQVSRUWKD]PDW>@(YHQWKRXJKWKHDPRXQWRI
WUDQVPLVVLRQ KD]PDW SLSHOLQH DFFLGHQWV LQMXULHV DQG GHDWKV LV OHVV WKDQ WKDW RI RWKHU WUDQVSRUWDWLRQ PRGHV WKH
SRWHQWLDOVHYHUHFRQVHTXHQFHRIKD]PDWUHOHDVHLQFLGHQWVUHPDLQVDPDMRUVDIHW\FRQFHUQWRWKHSLSHOLQHRSHUDWRUV
JRYHUQPHQW DQG SXEOLF LQ&KLQD ,Q IDFW GXH WR&KLQD¶V DFFHOHUDWLRQ RI XUEDQL]DWLRQ H[SDQVLRQPRUH DQGPRUH
XQGHUJURXQGKD]PDWWUDQVPLVVLRQSLSHOLQHVZKLFKZHUHRULJLQDOO\ODLGLQWKHXUEDQRXWVNLUWVDUHQRZLQWKHGHQVHO\
SRSXODWHGXUEDQ DUHDV7KHSUREOHPV HJ LOOHJDOO\ RFFXS\LQJ LQDGHTXDWH VDIHW\ GLVWDQFH LUUHJXODU FURVVOD\LQJ
DULVH LQFUHDVLQJO\ZKLFK VHULRXVO\ WKUHDWHQSHRSOH
V OLYHV DVZHOO DV WKH SXEOLF SURSHUW\$GHYDVWDWLQJ FUXGHRLO
YDSRUH[SORVLRQDFFLGHQWZKLFKNLOOHGSHRSOHDQGLQMXUHGRFFXUUHGLQ4LQJGDRFLW\6KDQGRQJSURYLQFHRQ
1RYHPEHU WK  >@ 6LQFH WKDW FRPSUHKHQVLYH VXSHUYLVLRQ RI XQGHUJURXQG KD]PDW SLSHOLQHV EHFRPHV D
SUHVVLQJSUREOHPDQGULVNPDQDJHPHQWRIXQGHUJURXQGKD]PDWSLSHOLQHV IRURSHUDWRUVEHFRPHVDPDMRUGLIILFXOW
LVVXH WR EH DGGUHVVHG 7KH SXUSRVH RI WKLV UHYLHZ LV WR DQDO\]H WKH FKDOOHQJHV WR ULVNPDQDJHPHQW WKDW SLSHOLQH
RSHUDWRUV DQG UHJXODWLRQ ERGLHV DUH IDFLQJ DQG WR FRQWULEXWH LQ RULHQWLQJ WKH HIIRUWV E\ RSHUDWRUV DQG UHJXODWLRQ
ERGLHVLQRUGHUWRHIILFLHQWO\LPSURYHULVNPDQDJHPHQWRIXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHV
&KDUDFWHULVWLFVRIDFFLGHQWV
2.1. Data collection 
&ROOHFWLQJGDWD IURP WKH$FFLGHQW ,QTXLU\6\VWHP$,6RI6WDWH$GPLQLVWUDWLRQRI:RUN6DIHW\ 6$:6 WKH
&KHPLFDO $FFLGHQW &DVHV &$& RI WKH &KLQD &KHPLFDO 6DIHW\ $VVRFLDWLRQ &&6$ DQG WKH 'DLO\ $FFLGHQWV
,QIRUPDWLRQ'$,RIWKH1DWLRQDO5HJLVWUDWLRQ&HQWHUIRU&KHPLFDOV15&&&KLQDZRUNVDIHW\ZHEVLWHKHOGE\
&KLQD ZRUN VDIHW\ QHZVSDSHU RIILFH KWWSZZZDTVFFQ HWF  XQGHUJURXQG WUDQVPLVVLRQ KD]PDW SLSHOLQHV
DFFLGHQWVLQ&KLQDEHWZHHQDQGZHUHLQYHVWLJDWHGVWDWLVWLFDOO\
7DEOH'DWDFROOHFWLRQIURPW\SHVRIVRXUFHV
'DWDVRXUFHV 1RRI$FFLGHQWV 7KHSHUFHQWRIWRWDODFFLGHQWV
$FFLGHQW,QTXLU\6\VWHP˄$,6˅  
&KHPLFDO$FFLGHQW&DVHV&$&  
'DLO\$FFLGHQWV,QIRUPDWLRQ'$,  
&KLQDVDIHW\LQSURGXFWLRQZHEVLWH  

'DWDFROOHFWLRQKDVEHHQFRQGXFWHGDFFRUGLQJ WR WKHIROORZLQJEDVLFSULQFLSOHV 7KHKD]PDW WUDQVSRUWHGE\
XQGHUJURXQG SLSHOLQH LV LQYROYHG $OO WKH KD]PDW UHOHDVH DFFLGHQWV RFFXUUHG GXULQJ WUDQVSRUWDWLRQ VHFWLRQ RI
KD]PDW UDWKHU WKDQ VWRUDJH XVDJH RU RWKHU VHFWLRQ  $FFLGHQWV ZHUH H[WUDFWHG ZKHQ DQ\ RI WKH IROORZLQJ
VSHFLILFDOO\GHILQHGFRQVHTXHQFHVRFFXU˖
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x 2QHIDWDOLW\RUPRUH
x +LJKO\YRODWLOHOLTXLGUHOHDVHVRIWRQVRUPRUHRURWKHUKD]DUGRXVOLTXLGUHOHDVHVRIWRQVRUPRUH
x +D]PDWUHOHDVHVUHVXOWLQJLQDQXQLQWHQWLRQDOILUHRUH[SORVLRQ
7KHGDWDH[WUDFWLRQIURPWKHGDWDEDVHVRUZHEVLWHVDLPHGDWWKHFROOHFWLRQRIWKHGDWDDUHOLVWHGLQ7DEOH
2.2. Data analysis 
$FFRUGLQJ WR WKH GDWD VWDWLVWLFV WKH TXDQWLW\ YDULDWLRQ RI &KLQD¶V XQGHUJURXQG WUDQVPLVVLRQ KD]PDW SLSHOLQHV
DFFLGHQWVDQGGHDWKWROOVIURPWRLVVKRZQLQ)LJ,WFDQEHREVHUYHGWKDWWKHQXPEHUVRIDFFLGHQWVDQG
IDWDOLW\ IURP WRDUHVLJQLILFDQWO\PRUH WKDQ WKHQXPEHUVEHIRUH1XPEHURIDFFLGHQWVHYHU\\HDU
UDQJHV IURP  WR  1XPEHU RI IDWDOLW\ HYHU\ \HDU UHPDUNDEO\ YDULHV IURP \HDU WR \HDU 'HDWKV LQ  LV
UHPDUNDEO\ PRUH WKDQ EHIRUH EHFDXVH RI WKH 4LQJGDR FUXGH RLO YDSRU H[SORVLRQ DFFLGHQW *HQHUDOO\ LW FDQ EH
FRQFOXGHG WKDW SRWHQWLDO DFFLGHQW ULVN LQFUHDVHV JUDGXDOO\ZLWK WLPH HVSHFLDOO\ VLQFH  &RPSDUHGZLWK URDG
WUDQVSRUWDWLRQRI KD]PDW WKH DQQXDO WRWDO DFFLGHQW TXDQWLW\ DQG DQQXDO FDVXDOW\ WROO RI KD]PDW WUDQVSRUWDWLRQYLD
SLSHOLQH DUH TXLWH VPDOO +RZHYHU DYHUDJH GHDWK SHU DFFLGHQW RI KD]PDW WUDQVSRUWDWLRQ YLD SLSHOLQH WKDW LV
DSSUR[LPDWHLVDSSDUHQWO\PRUHWKDQWKDWRIKD]PDWWUDQVSRUWDWLRQYLDURDG


)LJ1XPEHUVRIXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHVDFFLGHQWVDQGIDWDOLW\LQ&KLQDIURPWR
$FFRUGLQJWR5HJXODWLRQVRQWKH5HSRUWLQJ,QYHVWLJDWLRQDQG'LVSRVLWLRQRI:RUN6DIHW\$FFLGHQWVDQG
(PHUJHQF\3ODQIRU+D]DUGRXV&KHPLFDOV$FFLGHQWVZRUNVDIHW\DFFLGHQWVDUHJUDGHGE\IRXUOHYHOVEDVHG
RQFDVXDOWLHVDQGGLUHFWHFRQRPLFORVVHV7DEOH$FFRUGLQJWRWKHOHYHORIVHYHULW\RIDFFLGHQWVRIDFFLGHQWV
DFFRXQWIRU/HYHO,DFFLGHQWLV/HYHO,,LV/HYHO,,,ˈLV/HYHO,9DQGWKHOHIWDFFLGHQWVLVQRW
DEOH WR EH GHILQHG WKH OHYHO RI VHYHULW\ RI DFFLGHQWV$FFLGHQW VWDWLVWLFV LQGLFDWHV WKDW PDMRU DFFLGHQWV QHDUO\
DFFRXQWIRURIGHDWKWROOVZKLFKUHYHDOVWKHGDQJHURXVFKDUDFWHULVWLFRIWKHVHDFFLGHQWVLHORZSUREDELOLW\
RIRFFXUUHQFHEXWVHULRXVFRQVHTXHQFH7KH4LQJGDRFUXGHRLOYDSRUH[SORVLRQDFFLGHQWFRXOGEHGHILQHGDVDEODFN
VZDQ>@ZKLFKVLJQLILFDQWO\LPSDFWRQULVNPDQDJHPHQWRIXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHV
7DEOH&DWHJRULHVRIWKHZRUNVDIHW\DFFLGHQWV
/HYHORIVHYHULW\RIDFFLGHQWV 1RRIGHDWKV 1RRIVHULRXVLQMXULHV 'LUHFWHFRQRPLFORVVHVPLOOLRQ<XDQ
,   
,,   >
,,,   >˅
,9   
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*HQHUDOFDXVHVRIDFFLGHQWVDUHVKRZQLQ)LJ7KHILJXUHLOOXVWUDWHVWKDWRIDFFLGHQWVZHUHH[FOXVLYHO\GXH
WR H[WHUQDO LQWHUIHUHQFH DQG WKHQ FRUURVLRQ DFFRXQWHG IRU RI FDXVHV FRQVWUXFWLRQ GHIHFW DQG QDWXUDO HYHQWV
UHSUHVHQWRIFDXVHVUHVSHFWLYHO\DFFLGHQWVRFFXUUHGDVDUHVXOWVRIRWKHUDQGXQNQRZQFDXVHV)LJ
VKRZV W\SHV FODVVLILFDWLRQ RI DFFLGHQW FRQVHTXHQFHV 1HDUO\  RI KD]PDW UHOHDVH OHDG WR ILUH ([SORVLRQ
DFFRXQW IRU  RI DFFLGHQW FRQVHTXHQFHV  KD]PDW UHOHDVH FDVHV OHDG WR WR[LF JDV GLVSHUVLRQ  RI
DFFLGHQWV MXVW UHVXOW LQKD]PDWVSLOODJHZKLFKPHDQVQRFDVXDOWLHV$PRQJDOO WKHDFFLGHQWV LQYROYHG WKHKD]PDW
UHOHDVHGJDVHRXVKD]PDWHJFRDOJDVQDWXUDOJDVSURS\OHQHHWFDFFRXQWIRUOLTXLGKD]PDWHJFUXGH
RLO UHILQHGSHWUROHXPSURGXFW HWFRQO\DFFRXQW IRU+RZHYHURIGHDWKV UHVXOW IURP WKHDFFLGHQWV
LQYROYHGOLTXLGKD]PDWZKLFKLQGLFDWHWKHIDWDOQHVVRIOLTXLGKD]PDWUHOHDVH


)LJ*HQHUDOFDXVHVRIDFFLGHQWV


)LJ7\SHV&ODVVLILFDWLRQRIDFFLGHQWFRQVHTXHQFHV
7KHVLWXDWLRQRIKLGGHQGDQJHUV
,Q&KLQD WKHRLO DQGJDV SLSHOLQHVKDYH H[SDQGHG UDSLGO\ ,Q RLO DQGJDV SLSHOLQHV WRWDOHG WKRXVDQG
NLORPHWHUV LQ OHQJWK WLOO QRZ WKLV ILJXUH URVH WR DERXW  WKRXVDQG NLORPHWHUV PLOHV LQFOXGLQJ 
WKRXVDQG NLORPHWHUV IRU FUXGH RLO SLSHOLQH  WKRXVDQG NLORPHWHUV IRU UHILQHG SHWUROHXPSURGXFW SLSHOLQH DQG
 WKRXVDQGNLORPHWHUV IRU QDWXUDO JDV SLSHOLQH7KHSHUFHQW RI WKH SLSHOLQHVZKRVH RSHUDWLRQ WLPH DUH OHVV 
\HDUVLVIRUa\HDUVIRUa\HDUVIRUPRUHWKDQ\HDUVUHVSHFWLYHO\7KHVH
RLODQGJDVSLSHOLQHVDUHPRVWO\ODLGXQGHUJURXQG6RPHRIXQGHUJURXQGSLSHOLQHVKDYHEHHQRSHUDWLQJIRUDVORQJDV
\HDUVDQGDUHEHFRPLQJFRUURGHGDQGEULWWOH+RZHYHUWKHUHZHUHYHU\OLWWOHFRQFHUQZLWKWKHSRWHQWLDOKD]DUGV
RIXQGHUJURXQGDJLQJSLSHOLQHVEHIRUHWKH4LQJGDRFUXGHRLOYDSRUH[SORVLRQDFFLGHQW7KHH[SORVLRQEURXJKWPXFK
DWWHQWLRQWRWKHKLGGHQGDQJHUVSRVHGE\VRPHRLOSLSHOLQHVWKDWRYHUODSZLWKXQGHUJURXQGFDEOHDQGVHZDJHV\VWHPV
2Q 'HFHPEHU WK  WKH 6WDWH $GPLQLVWUDWLRQ RI:RUN 6DIHW\ LVVXHG WKH (PHUJHQF\ 1RWLFH RQ &RQGXFWLQJ
7KRURXJK5HFWLILFDWLRQRQ+LGGHQ'DQJHUVRI7UDQVPLVVLRQ2LODQG*DV3LSHOLQH>@7KH6DIHW\:RUN&RPPLWWHH
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RI WKH 6WDWH &RXQFLO VXEVHTXHQWO\ ODXQFKHG D QDWLRQZLGH LQVSHFWLRQ RQ KLGGHQ GDQJHUV RI WUDQVPLVVLRQ KD]PDW
SLSHOLQHV LQFOXGLQJ FUXGH RLO UHILQHG SHWUROHXP QDWXUDO JDV FRDO JDV KD]DUGRXV FKHPLFDO PDWHULDOV DQG RWKHU
KD]PDW
&ODVVLILFDWLRQVWDQGDUGRIKLGGHQGDQJHUVIRUWUDQVPLVVLRQKD]PDWSLSHOLQHLVVXHGE\WKH6WDWH$GPLQLVWUDWLRQRI
:RUN6DIHW\LVOLVWHGLQ7DEOH$FFRUGLQJWRWKLVVWDQGDUGKLGGHQGDQJHUVQHHGHGWREHLGHQWLILHGDQGUHSRUWHGDUH
VRUWHG LQWR WKUHH FDWHJRULHV JURXQG VXUIDFH RFFXSDWLRQ LQDGHTXDWH VDIHW\ GLVWDQFH DQG LUUHJXODU FURVVOD\LQJ RU
DFURVV HJ VKRZQ LQ )LJ  (DFK FDWHJRU\ RI KLGGHQ GDQJHUV LV FODVVLILHG LQWR WKUHH GHJUHHV RQ WKH EDVLV RI
SRWHQWLDOVHYHULW\RIIDLOXUHFRQVHTXHQFH
8S WR -XO\   KLGGHQ GDQJHUV ZHUH UHSRUWHG LQFOXGLQJ  KLGGHQ GDQJHUV ZLWK JURXQG VXUIDFH
RFFXSDWLRQZLWKLQDGHTXDWHVDIHW\GLVWDQFHZLWKLUUHJXODUFURVVOD\LQJRUDFURVVKLGGHQGDQJHUV
ZHUHWKHILUVWGHJUHHKLGGHQGDQJHUVLHPDMRUKLGGHQGDQJHUVKLGGHQGDQJHUVLHRIDOOKLGGHQGDQJHUV
ZHUHMXVWDGGUHVVHG:KDWLVPRUHKLGGHQGDQJHUVZHUHLGHQWLILHGDVGLIILFXOWRQHVEHFDXVHWKH\FRXOGQRWEH
HOLPLQDWHGZLWKRXWWKHFROOHFWLYHHIIRUWVRIWKHJRYHUQPHQWVDQGWKHRSHUDWRUVGLIILFXOWKLGGHQGDQJHUV
RI DOO GLIILFXOW RQHVZHUH MXVW DGGUHVVHGZKLFK LQGLFDWHV UHFWLILFDWLRQGLIILFXOW\RI WKHVHKLGGHQGDQJHUV+LGGHQ
GDQJHUV UHSRUWHGE\ WKH SURYLQFHV LQ&KLQHVHPDLQODQG DUH VKRZQ LQ)LJ $FFRUGLQJ WR WKHQXPEHURIKLGGHQ
GDQJHUV UHSRUWHG 6KDQGRQJ /LDRQLQJ +XEHL -LDQJVX DQG +HEHL DUH WKH WRS ILYH SURYLQFHV ;LQMLDQJ 6KDQ[L
+HLORQJMLDQJDUHWKHWRSWKUHHOHDVWUHFWLILFDWLRQUDWLRSURYLQFHVLHUHVSHFWLYHO\

 
)LJ,UUHJXODUFURVVOD\LQJLQ6LQRSHF&RUS'RQJOLQFUXGHRLOSLSHOLQH


)LJ+LGGHQGDQJHUVUHSRUWHGE\WKHSURYLQFHVLQ&KLQHVHPDLQODQG
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7DEOH&ODVVLILFDWLRQVWDQGDUGRIKLGGHQGDQJHUVIRUWUDQVPLVVLRQKD]PDWSLSHOLQH
&ODVVLILFDWLRQRIKLGGHQGDQJHUV )LUVWGHJUHH 6HFRQGGHJUHH 7KLUGGHJUHH
*URXQGVXUIDFH
RFFXSDWLRQ
3RSXODWLRQGHQVLW\
t SHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJWKDW
RFFXS\WKHJURXQGVXUIDFH
RIWKHW\SH,SLSHOLQH
aSHUVRQVDOZD\VLQGZHOO
LQWKHEXLOGLQJWKDWRFFXS\
WKHJURXQGVXUIDFHRIWKH
W\SH,SLSHOLQH
1RSHUVRQDOZD\VLQGZHOO
LQWKHEXLOGLQJWKDWRFFXS\
WKHJURXQGVXUIDFHRIWKH
W\SH,SLSHOLQH
t SHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJWKDW
RFFXS\WKHJURXQGVXUIDFH
RIWKHW\SH,,SLSHOLQH
aSHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJWKDW
RFFXS\WKHJURXQGVXUIDFHRI
WKHW\SH,,SLSHOLQH
aSHUVRQVDOZD\VLQGZHOO
LQWKHEXLOGLQJWKDWRFFXS\
WKHJURXQGVXUIDFHRIWKH
W\SH,,SLSHOLQH
2SHUDWLRQWLPH
2SHUDWLRQWLPHRIWKH
SLSHOLQHRFFXSLHGLVt 
\HDUV
2SHUDWLRQWLPHRIWKHSLSHOLQH
RFFXSLHGLV>˅\HDUV
2SHUDWLRQWLPHRIWKH
SLSHOLQHRFFXSLHGLVOHVV
WKDQ\HDV
,QDGHTXDWHVDIHW\
GLVWDQFH
3RSXODWLRQGHQVLW\
6DIHW\GLVWDQFHEHWZHHQ
WKHW\SH,SLSHOLQHDQGWKH
EXLOGLQJLVLQDGHTXDWHDQG
t SHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJ
6DIHW\GLVWDQFHEHWZHHQWKH
W\SH,SLSHOLQHDQGWKH
EXLOGLQJLVLQDGHTXDWHDQG
aSHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJ
6DIHW\GLVWDQFHEHWZHHQWKH
W\SH,SLSHOLQHDQGWKH
EXLOGLQJLVLQDGHTXDWHDQG
aSHUVRQVDOZD\VLQGZHOO
LQWKHEXLOGLQJ
6DIHW\GLVWDQFHEHWZHHQ
WKHW\SH,,SLSHOLQHDQGWKH
EXLOGLQJLVLQDGHTXDWHDQG
t SHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJ
6DIHW\GLVWDQFHEHWZHHQWKH
W\SH,,SLSHOLQHDQGWKH
EXLOGLQJLVLQDGHTXDWHDQG
aSHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJ
6DIHW\GLVWDQFHEHWZHHQWKH
W\SH,,SLSHOLQHDQGWKH
EXLOGLQJLVLQDGHTXDWHDQG
aSHUVRQVDOZD\V
LQGZHOOLQWKHEXLOGLQJ
2SHUDWLRQWLPH
6DIHW\GLVWDQFHEHWZHHQ
WKHSLSHOLQHDQGWKH
EXLOGLQJLVLQDGHTXDWHDQG
RSHUDWLRQWLPHRIWKH
SLSHOLQHLVt \HDUV
6DIHW\GLVWDQFHEHWZHHQWKH
SLSHOLQHDQGWKHEXLOGLQJLV
LQDGHTXDWHDQGRSHUDWLRQWLPH
RIWKHSLSHOLQHLV>˅
\HDUV
6DIHW\GLVWDQFHEHWZHHQWKH
SLSHOLQHDQGWKHEXLOGLQJLV
LQDGHTXDWHDQGRSHUDWLRQ
WLPHRIWKHSLSHOLQHLVOHVV
WKDQ\HDV
,UUHJXODUFURVV
OD\LQJRUDFURVV
&URVVOD\LQJ
7\SH,RUW\SH,,SLSHOLQH
FURVVHVWKURXJKVHZDJH
KHDWGLVWULEXWLRQSLSHOLQH
HOHFWULFSRZHUSLSHWUHQFK
RUFRPPXQLFDWLRQSLSH
FXOYHUWZLWKRXWDQ\
SURWHFWLRQPHDVXUHV
'LVWDQFHEHWZHHQKD]PDW
SLSHOLQHDQGPXQLFLSDO
HQJLQHHULQJSLSHOLQHRUFLYLO
SLSHOLQHLVOHVVWKDQPDQG
WKHUHLVQRVROLGLQVXODWRU
'LVWDQFHEHWZHHQKD]PDW
SLSHOLQHDQGFDEOHLVOHVV
WKDQP
KD]PDWSLSHOLQHFURVVHV
WKURXJKWUDQVPLVVLRQ
FRUURVLYHPDWHULDOSLSHOLQH
$FURVVWKHURDG
2SHUDWLRQWLPHRIWKH
SLSHOLQHLVt \HDUV
DQGLWLVYHU\GLIILFXOWWR
LQVSHFWDQGUHSDLU
2SHUDWLRQWLPHRIWKHSLSHOLQH
LV>\HDUVDQGLWLVYHU\
GLIILFXOWWRLQVSHFWDQGUHSDLU
2SHUDWLRQWLPHRIWKH
SLSHOLQHLV>\HDUV
DQGLWLVYHU\GLIILFXOWWR
LQVSHFWDQGUHSDLU
9HUWLFDOGLVWDQFHEHWZHHQ
SLSHOLQHDQGUDLOZD\RU
JURXQGOHYHOURDGLVOHVVWKDQ
PPUHVSHFWLYHO\
%XULHGGHSWKRISLSHOLQHLQ
ORZDUHDVDURXQGUDLOZD\RU
JURXQGOHYHOURDGLVOHVV
WKDQP
&DWKRGLFSURWHFWLRQIDLOXUH
KDSSHQV
1RSURWHFWLRQPHDVXUHLV
WDNHQZKHQSLSHOLQHSDWK
WKURXJKUDLOZD\RUW\SH,RU,,
URDG
1RSURWHFWLRQPHDVXUHLV
WDNHQWRSUHYHQWGLUHFW
FXUUHQWGLVWXUEDQFHV
$FURVVZDWHUDUHD
2SHUDWLRQWLPHRIWKH
SLSHOLQHLVt \HDUV
DQGLWLVYHU\GLIILFXOWWR
LQVSHFWDQGUHSDLU
2SHUDWLRQWLPHRIWKHSLSHOLQH
LV>\HDUVDQGLWLVYHU\
GLIILFXOWWRLQVSHFWDQGUHSDLU
2SHUDWLRQWLPHRIWKH
SLSHOLQHLV>\HDUV
DQGLWLVYHU\GLIILFXOWWR
LQVSHFWDQGUHSDLU
'LVWDQFHEHWZHHQSLSHOLQH
DQGKDUERUZKDUIRU
3LSHOLQHOD\LQWKHXQGHUZDWHU
UDLOZD\RUURDGWXQQHO
%XULHGGHSWKRISLSHOLQH
GRHVQRWPHHWWKHVWDQGDUGV
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XQGHUZDWHUVWUXFWXUHLVOHVV
WKDQP
3LSHOLQHSDWKWKURXJK
SURWHFWLRQ]RQHVIRUZDWHU
VRXUFHDQGSURWHFWLRQ
PHDVXUHEUHDNVGRZQ
3LSHOLQHSDWKWKURXJK
SURWHFWLRQ]RQHVIRUZDWHU
VRXUFHDQGEORFNYDOYHURRP
QHYHUEHEXLOW

$FURVVXUEDQDUHD
8QGHUJURXQGFRQILQHG
VSDFHLVIRUPHGZKHQ
SLSHOLQHSDWKWKURXJK
XUEDQDUHD
 
7KHSLSHOLQHVDUHFODVVLILHG LQWR W\SH,RU,,DFFRUGLQJ WR&RGHIRUGHVLJQRIJDV WUDQVPLVVLRQSLSHOLQHHQJLQHHULQJ˄*%˅DQG
&RGHIRUGHVLJQRIRLOWUDQVPLVVLRQSLSHOLQHHQJLQHHULQJ˄*%˅

7KHUH LV QR GRXEW WKDW SRWHQWLDO DFFLGHQW ULVN ZLOO LQFUHDVH ZKHQ DQ\ NLQGV RI WKH KLGGHQ GDQJHUV RU WKHLU
FRPELQDWLRQ KDYH QRW EHHQ LGHQWLILHG DQG HOLPLQDWHG WLPHO\ HVSHFLDOO\ PDMRU KLGGHQ GDQJHUV RYHUORRNHG ,W LV
QRWHZRUWK\ WKDW XQGHUJURXQG FRQILQHG VSDFH IRUPHGZKHQ SLSHOLQH SDWK WKURXJK XUEDQ DUHD LV LGHQWLILHG DV ILUVW
GHJUHH KLGGHQ GDQJHU LH PDMRU KLGGHQ GDQJHU 7KH KD]DUG RI LOOHJDOO\ JURXQG VXUIDFH RFFXS\LQJ WUDQVPLVVLRQ
KD]PDWSLSHOLQHVZLOOSRWHQWLDOO\LQFUHDVHLJQLWLRQSUREDELOLW\RIKD]PDW)XUWKHUPRUHWKHRFFXUUHQFHSRVVLELOLW\RI
XQGHUJURXQGFRQILQHGVSDFHDURXQGWKHSLSHOLQHLQXUEDQDUHDZLOOLQFUHDVHGXHWRLUUHJXODUFURVVOD\LQJRUDFURVV
ZKLFKZLOOWULJJHUFRQILQHGYDSRUFORXGH[SORVLRQLQWHQVLI\LQJGHVWUXFWLYHHIIHFWRIDFFLGHQWV$ERYHDOOIURPWKH
DVSHFWRIPDMRUDFFLGHQWSUHYHQWLRQLWLVLPSHUDWLYHIRUSLSHOLQHRSHUDWRUVDQGUHJXODWLRQERGLHVWRWDNHPHDVXUHVWR
HOLPLQDWHWKHKLGGHQGDQJHUVDVVRRQDVSRVVLEOHHYHQWKRXJKLWLVYHU\GLIILFXOWWRUHFWLI\DOOWKHKLGGHQGDQJHUVLQD
VKRUWWLPH
8QGHUO\LQJFDXVHDQDO\VLV
7KHJURZLQJ WUHQGRISRWHQWLDODFFLGHQW ULVN UHFHQW\HDUVDQG WKH VHYHUH VLWXDWLRQRIKLGGHQGDQJHUV UHODWHG WR
XQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHVFKDOOHQJHWRULVNPDQDJHPHQWRISLSHOLQHRSHUDWRUVDQGWKUHDWWRSXEOLF
VDIHW\%XWZK\LVSRWHQWLDOXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHVDFFLGHQWULVNLQFUHDVLQJ"$QGZK\DUHWKHUH
VRPDQ\KLGGHQGDQJHUVUHODWHGWRXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHV"7RDQVZHUWKHVHSUREOHPVZHQHHG
WRJDLQVRPHLQVLJKWVLQWRHVVHQWLDODQGURRWFDXVHV,QWKHIROORZLQJVHFWLRQWKHXQGHUO\LQJFDXVHVWKDWOHDGWRWKH
FKDOOHQJHV WR ULVN PDQDJHPHQW RI WUDQVPLVVLRQ KD]PDW SLSHOLQHV DQG WKHLU FDXVHV DUH DQDO\]HG LQ GHWDLO IURP
RSHUDWRUVDQGUHJXODWLRQERGLHV¶SHUVSHFWLYHUHVSHFWLYHO\
4.1. Ineffective implementation of integrity management programs 
1RZDGD\VPRUHDQGPRUHSLSHOLQHRSHUDWRUVYLJRURXVO\SURPRWH WKH LPSOHPHQWDWLRQRI LQWHJULW\PDQDJHPHQW
SURJUDPV ,03V IRU VKRUW LQ RUGHU WR LPSURYH WKH LQWHJULW\ RI WKHLU SLSHOLQH V\VWHPV 7KH 3LSHOLQH 6DIHW\
,PSURYHPHQW$FW36,$HQDFWHGE\WKH8QLWHG6WDWHVJRYHUQPHQWHQIRUFHGO\UHTXLUHVSLSHOLQHRSHUDWRUVWRGHYHORS
DQG LPSOHPHQW ,03V ,03V LV WR UHTXLUHSLSHOLQHRSHUDWRUV WR LGHQWLI\ DQ\ ³KLJK FRQVHTXHQFH DUHDV´ +&$VRQ
WKHLU SLSHOLQHV SHUIRUP ULVN DVVHVVPHQWV DQG EDVHOLQH PHFKDQLFDO LQWHJULW\ LQVSHFWLRQV RQ WKH HQWLUH SLSHOLQH
XWLOL]LQJDSSURYHGLQVSHFWLRQPHWKRGV,WLVDQHVWDEOLVKHGIDFWWKDWSLSHOLQHLQWHJULW\PDQDJHPHQWLVWKHFRUQHUVWRQH
RIULVNPDQDJHPHQWHIIHFWLYHO\SUHYHQWLQJSLSHOLQHDFFLGHQWV
+RZHYHULPSOHPHQWDWLRQVLWXDWLRQRI,03VLQ&KLQDLVQRWYHU\HIIHFWLYH)LUVWO\WKHURRWFDXVHLVWKDW,03VDUH
QRWPDQGDWRU\UHTXLUHPHQWIRUSLSHOLQHRSHUDWRUVLQ&KLQDZKLFKJLYHVWKHPWKHRSSRUWXQLW\WRDUELWUDULO\FXWGRZQ
VDIHW\LQYHVWPHQWLQ,03V,QIDFWPDMRURUSUHYHQWLYHRYHUKDXOIRUXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHVLV
FRVWO\ 7KH VHFRQG EDUULHU WR ,03V LV +&$VPDQDJHPHQW 3UHVHQWO\ XQGHUJURXQG VSDFH XQLILHGPDQDJHPHQW LV
DEVHQFHEHFDXVHRI WKH ODFNRI WKH OHDGHUVKLSRI VSHFLILFJRYHUQPHQWGHSDUWPHQW7KHXWLOL]DWLRQRIXQGHUJURXQG
VSDFHODZVLQ&KLQDDUHQRWFRQFHQWUDWHGRUFRPSOHWHWKXVWRVRPHH[WHQWDIIHFWLQJWKHXWLOL]DWLRQDQGGHYHORSPHQW
RIXQGHUJURXQGVSDFH0RUHRYHUWKHVLWXDWLRQRIXQGHUJURXQGSLSHOLQHVLQ&KLQDXUEDQDUHDVLVXQFOHDU$FFRUGLQJ
WR WKH VWDWLVWLFV >@ WKH SURSRUWLRQ RI FLWLHV LQ &KLQD WKDW KDYH QHYHU FRQGXFWHG JHQHUDO VXUYH\ IRU XUEDQ
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XQGHUJURXQGSLSHOLQHVLVDERXW0DQ\KLGGHQGDQJHUVRIXQGHUJURXQGSLSHOLQHLQXUEDQDUHDVDUHYHU\GLIILFXOW
WR LGHQWLI\ DQG UHPRYH ZKHQ XQLILHG PDQDJHPHQW RI XQGHUJURXQG VSDFH GRHVQ¶W H[LVW OHDGLQJ WR WKH +&$V
PDQDJHPHQWSOLJKWRIXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHV
4.2. Unclear administration responsibility 
3LSHOLQH RSHUDWRUV DV UHVSRQVLELOLW\ VXEMHFW KDYH PDLQ ERG\ UHVSRQVLELOLW\ IRU HQVXULQJ VDIHW\ RSHUDWLRQ RI
SLSHOLQH +RZHYHU NLQGV RI XQGHUJURXQG KD]PDW SLSHOLQHV LQYROYHG LQ PDQ\ LQWHUHVWHG SDUWLHV (IIHFWLYH
FRPSUHKHQVLYH DGPLQLVWUDWLRQ ZRQ¶W EH UHDFKHG ZLWKRXW WKH FOHDU UHVSRQVLELOLW\ IRU VSHFLILHG JRYHUQPHQW
GHSDUWPHQWV DQG SLSHOLQH RSHUDWRUV 7KH 4LQJGDR FUXGH RLO SLSHOLQH H[SORVLRQ DFFLGHQW H[SRVHG WKH FKDRWLF
XQGHUJURXQG KD]PDW SLSHOLQH QHWZRUN LQ VRPH &KLQHVH FLWLHV 7KH SUREOHP OLHV LQ WKH DEVHQFH RI VSHFLDOL]HG
DJHQFLHV LQ FRRUGLQDWLQJ WKH PDQDJHPHQW RI YDULRXV XQGHUJURXQG SLSHOLQHV ZKLFK FDXVHV GLIILFXOW\ LQ
LPSOHPHQWDWLRQ HYHQ WKRXJK WKH UHOHYDQW DJHQFLHV DUH DZDUH RI WKH KLGGHQ GDQJHU $FFRUGLQJ WR WKH VWDWLVWLFV
GHULYHG IURP6WDWH$GPLQLVWUDWLRQRI:RUN6DIHW\ RI DOO SURYLQFHV LQ&KLQHVHPDLQODQGKDYHQR VSHFLILF
JRYHUQPHQW GHSDUWPHQWV ZLWK WKH SURWHFWLRQ UHVSRQVLELOLW\ IRU KD]PDW SLSHOLQH )XUWKHUPRUH DPRQJ WKH 
SURYLQFHVVSHFLILFJRYHUQPHQWGHSDUWPHQWVZLWKWKHUHVSRQVLELOLW\RISURWHFWLQJKD]PDWSLSHOLQHDUHQRWFRQVLVWHQW
WKXV WR VRPH H[WHQW UHVXOWLQJ LQ XQFOHDU VFRSH RI DXWKRULW\ 7KH VHYHUH SUREOHPV RI JURXQG VXUIDFH RFFXSDWLRQ
DSSUR[LPDWLQJRIDOOWKHKLGGHQGDQJHUVUHYHDOLQHIIHFWLYHSLSHOLQHSURWHFWLRQ
4.3. Limitations of current Code and standard 
&KDQJHVLQODQGXVHDGMDFHQWWRWKHSLSHOLQHDUHOLNHO\WRRFFXURYHUWKHGHVLJQOLIHZKLFKFDQUHVXOWLQLQFUHDVHV
LQSRSXODWLRQGHQVLW\DQGEXLOGLQJVFRQVWUXFWHG LQFORVHSUR[LPLW\ WR WKHSLSHOLQH7KLV FDQ UHVXOW LQ WKHSLSHOLQH
EHFRPLQJ QRQFRPSOLDQW ZLWK WKH GHVLJQ FRGH +RZHYHU WKH FRGHV UHODWHG WR XQGHUJURXQG KD]PDW SLSHOLQHV LQ
&KLQDGRQ¶WFOHDUO\UHTXLUHWKHSLSHOLQHRSHUDWRUWRDVVHVVLQIUDVWUXFWXUHFKDQJHVDORQJWKHURXWHDWUHJXODULQWHUYDOV
WRLGHQWLI\VLWXDWLRQVZKHUHWKHSLSHOLQHQRORQJHUFRPSOLHVZLWKWKHFRGHURXWLQJDQGGHVLJQUHTXLUHPHQWVDQGPD\
SRVH XQDFFHSWDEOH ULVNV WR WKH SRSXODWLRQ ,Q VXFK FDVHV WKH FRUUHVSRQGLQJ FRGHV LQ 86 DQG (XURSH QRW RQO\
HQIRUFHVDIHW\UHDVVHVVPHQWIRUXSJUDGHGUHJLRQVEXWDOVRSURSRVHWKHXVHRITXDQWLWDWLYHULVNDVVHVVPHQW45$WR
DVVHVV ZKHWKHU WKH ULVN OHYHOV UHPDLQ DFFHSWDEOH RU LI DGGLWLRQDO ULVN PLWLJDWLRQ PHDVXUHV VXFK DV UHOD\LQJ WKH
SLSHOLQHLQWKLFNHUZDOOSLSHRULQVWDOOLQJLPSDFWSURWHFWLRQVODEVDUHUHTXLUHG>@,QIDFWLQ&KLQDWKHULVNVLWXDWLRQ
RIPDQ\VSDUVHO\SRSXODWHGVXEXUEVWKDWKDVVLQFHEHFRPHDGHQVHO\SRSXODWHGXUEDQFHQWHUUHJLRQKDYHQRWEHHQ
LGHQWLILHGDQGUHDVVHVVHG WLPHO\ZKLFKFDQEHGHPRQVWUDWHGZLWKVHYHUH VLWXDWLRQRIKLGGHQGDQJHUVHJJURXQG
VXUIDFHRFFXSDWLRQDQGLQDGHTXDWHVDIHW\GLVWDQFH
4.4. Disparity of risk assessment approaches 
5LVNDVVHVVPHQWRIKD]PDWSLSHOLQHFDQEHFRQVLGHUHGDVWKHIXQGDPHQWDOSDUWRIULVNPDQDJHPHQW)RUPDOULVN
DVVHVVPHQWVRISLSHOLQHVRUFDOOHGTXDQWLWDWLYHULVNDVVHVVPHQWXVLQJWHFKQLTXHVVLPLODU WR WKRVHHPSOR\HGLQ WKH
QXFOHDU DHURVSDFH DQG FKHPLFDO LQGXVWULHV KDYH EHHQ XVHG E\ VRPH SLSHOLQH RSHUDWRUV DQG LQ VRPH UHJXODWRU\
HQYLURQPHQWVIRUPDQ\\HDUV%XWWKLVSUDFWLFHKDVE\QRPHDQVEHFRPHZLGHVSUHDG0RUHFRPPRQLVWKHXVHRI
VFRULQJRULQGH[LQJV\VWHPVDPRQJSLSHOLQHRSHUDWRUVUHVSRQGLQJWRDGHVLUHRUPDQGDWHIRUPRUHIRUPDOGHFLVLRQ
VXSSRUW7KHVHULVNDVVHVVPHQWWHFKQLTXHVHPHUJHGDVGHFLVLRQPDNHUVVRXJKWPRUHVWUXFWXUHDQGFRQVLVWHQF\RYHU
WKH DSSURDFK E\ ZKLFK LQIRUPDO GLVFXVVLRQV ZHUH KHOG WR JDLQ FRQVHQVXV UHJDUGLQJ WKH EHVW ULVN PDQDJHPHQW
RSWLRQV>@
7KHUHLVJUHDWGLVSDULW\LQDSSURDFKHVDQGOHYHORIULJRUDSSOLHGWRULVNDVVHVVPHQWE\SLSHOLQHRSHUDWRUV7KLVLV
ODUJHO\GXHWRWKHDEVHQFHRIFRPSOHWHVWDQGDUGVRUJXLGHOLQHVFRYHULQJWKLVFRPSOH[LVVXH7KHGLVSDULW\OHDGVWR
LQFRQVLVWHQWDQGSUREOHPDWLFRYHUVLJKWE\SLSHOLQHRSHUDWRUVDQGUHJXODWRU\DJHQFLHV:LWKRXWVRPHVWDQGDUGL]DWLRQ
RU DW OHDVW FRQVLVWHQF\ RI XQGHUVWDQGLQJ SLSHOLQH RSHUDWRUV DQG UHJXODWRUV FDQQRW UHDGLO\ GHWHUPLQH ZKHUH
GHILFLHQFLHVPD\OLH)XUWKHUPRUHDSSURSULDWHDOORZDEOHULVNOHYHORIVWDQGDUGL]DWLRQLVYHU\GLIILFXOWWREHGHILQHG
UHJDUGLQJWRVRPDQ\XQFHUWDLQWLHVWKDWDUHKDUGWRTXDQWLI\IDFWRUVLQ45$IRUXQGHUJURXQGKD]PDWSLSHOLQHV
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4.5. Deficiency of pipeline failure information management 
3LSHOLQHIDLOXUHLVWKHLQLWLDWLQJHYHQWRIDFFLGHQWVFHQDULRV7KHEXLOGLQJRIDKD]PDWSLSHOLQHDFFLGHQWVGDWDEDVH
FDQ EH FRQVLGHUHG DV LPSRUWDQW DV D IXQGDPHQWDO EDVH IRU HIIHFWLYH ULVN PDQDJHPHQW ,PSURYHPHQW RI IDLOXUH
GDWDEDVH FDQ EH WHFKQLFDOO\ VXSSRUWLYH IRU SLSHOLQH HQJLQHHULQJ FULWLFDO DVVHVVPHQWV DQG ZRXOG EH LPSRUWDQW
UHIHUHQFHV IRU ULVN DVVHVVPHQW DV WKH GHWHUPLQDWLRQ RI IDLOXUH SUREDELOLW\ DQG FRQVHTXHQFH DUH EDVHG RQ WKH
VWDWLVWLFDOUHVXOWV)DLOXUHVWDWLVWLFDODQDO\VLVLVFDUULHGRXWHDUOLHULQWKH8QLWHG6WDWHV&DQDGDDQG(XURSHFRXQWULHV
VRPH RI ZKLFK KDYH JLYHQ WKHLU VWDWLVWLFDO UHVXOWV ,Q 86 HDFK \HDU 3LSHOLQH 	 +D]DUGRXV 0DWHULDOV 6DIHW\
$GPLQLVWUDWLRQ 3+06$ZKLFK LV UHVSRQVLEOH IRU QDWXUDO JDV JDWKHULQJ	 WUDQVSRUWDWLRQ V\VWHP DQG KD]DUGRXV
OLTXLG SLSHOLQH V\VWHP DFFLGHQW GDWDEDVH RI 86 DQQRXQFHV WKH QXPEHU RI SLSHOLQH IDLOXUHV FDXVHV DQG WUHQGV
DQDO\VLV IRU UHFHQW  \HDUV7KH1DWLRQDO(QHUJ\%RDUG LQ&DQDGD SXEOLVKHV DQ DQQXDO FRPSDUDWLYH DQDO\VLV RI
SLSHOLQHSHUIRUPDQFHIURPRQZDUGVDQGDOVRSURYLGHVGDWDRQSLSHOLQHUXSWXUHVIURPRQZDUGV,Q(XURSH
WKH (XURSHDQ *DV 3LSHOLQH ,QFLGHQW 'DWD *URXS (*,* KDYH FROOHFWHG GDWD RQ XQLQWHQWLRQDO UHOHDVHV IURP JDV
SLSHOLQHV VLQFH DOWKRXJK WKHLUGDWDEDVHFRQWDLQV IDLOXUHGDWD IURP8QLWHG.LQJGRP2QVKRUH3LSHOLQH
2SHUDWRUV
$VVRFLDWLRQ8.23$DOVRFROOHFWDQGSXEOLVKIDLOXUHVWDWLVWLFV8.23$SURYLGHVDUHSRUWWR(*,*RQ
EHKDOIRIWKH8.QDWXUDOJDVSLSHOLQHRSHUDWRUV+RZHYHULQ&KLQDWKHUHLVQRFRRUGLQDWHGDQGLQWHJUDWHGSLSHOLQH
IDLOXUH LQFLGHQW LQIRUPDWLRQPDQDJHPHQW V\VWHPDLPHG DW FROOHFWLQJ WUDQVSRUW KD]PDW SLSHOLQH DFFLGHQWV DQG ULVN
DQDO\VLV1R DXWKRULWDWLYHPDQDJHPHQW GHSDUWPHQW LQ&KLQD LV FRPPLWWHG WR FROOHFW DQG DQDO\]H SLSHOLQH IDLOXUH
LQIRUPDWLRQ3HWUR&KLQD1DWXUDO*DVDQG3LSHOLQH&RPSDQ\313&DWWDFKHGWR&KLQHVH1DWLRQDO3HWUROHXP&RUS
&13& LV GHYHORSLQJSLSHOLQH IDLOXUHGDWDEDVH LQRUGHU WR REWDLQ IDLOXUH VWDWLVWLFV IRU ULVN DVVHVVPHQW JXLGDQFH
(YHQ WKRXJKPRUH WKDQ IDLOXUH FDVHVKDYHEHHQ UHFRUGHG LQ WKHGDWDEDVH VLQFH WKHGDWDEDVHGRHVQRW
IXQFWLRQZHOODVLQIRUPDWLRQDQGGDWDDQDO\VLVSODWIRUPUHJDUGLQJDOODVSHFWVRISLSHOLQHDFFLGHQWV7KH\IDOOVKRUWRQ
GDWDVWRUDJHSRVVLELOLWLHVIRUVWDWLVWLFDODQDO\VLVSUHVHQWDWLRQRIGDWDDQGIXQFWLRQVIRUGHFLVLRQVXSSRUW
&RQFOXVLRQ
,W LV FRQFOXGHG WKDW WKH FRPPRQ FKDUDFWHULVWLF RIXQGHUJURXQG WUDQVPLVVLRQKD]PDW SLSHOLQHV DFFLGHQWV LV ORZ
SUREDELOLW\ RI RFFXUUHQFH EXW VHULRXV FRQVHTXHQFH HVSHFLDOO\ IRU XQGHUJURXQG WUDQVPLVVLRQ KD]DUGRXV OLTXLG
SLSHOLQHV 3RWHQWLDO DFFLGHQW ULVN VLJQLILFDQWO\ LQFUHDVHV ZLWK WLPH UHFHQW \HDUV 6$:6 VXUYH\ LQGLFDWHV WKDW WKH
VLWXDWLRQRIKLGGHQGDQJHUVUHODWHGWRXQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHVLVYHU\KDUVK0RUHRYHULWLVYHU\
GLIILFXOWWRFRPSOHWHWKHUHFWLILFDWLRQRIWKRVHPDMRUKLGGHQGDQJHUVLQDVKRUWWLPHEHFDXVHPDQ\KLGGHQGDQJHUV
LQYROYLQJLQDSOHQW\RIJRYHUQPHQWGHSDUWPHQWVDQGFRPSDQLHVFDQEHDGGUHVVHGRQO\ZLWKWKHMRLQWHIIRUWVRIWKHVH
LQWHUHVWHGSDUWLHV
)DFLQJ DERYH FKDOOHQJHV FRXQWHUPHDVXUHV VKRXOG EH WDNHQ WR LPSURYH ULVN PDQDJHPHQW RI XQGHUJURXQG
WUDQVPLVVLRQKD]PDWSLSHOLQHVDVIROORZ
)LUVWO\XWLOLW\ WXQQHO LVDQ LQWHJUDWHGXQGHUJURXQGSLSHGLWFKRUSLSHOLQHFRUULGRUZKLFK LVHVSHFLDOO\XVHG IRU
OD\LQJRIXQGHUJURXQGWXQQHORIPXQLFLSDOSLSHOLQHSURMHFW8QGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHVDQGRWKHU
PXQLFLSDOHQJLQHHULQJSLSHOLQHVLQXWLOLW\WXQQHOFRXOGEHHIIHFWLYHO\PDQDJHGZKLFKZLOOQRWRQO\HVVHQWLDOO\DYRLG
LUUHJXODU FURVVOD\LQJ EXW DOVR VLJQLILFDQWO\ VDYH XUEDQ XQGHUJURXQG VSDFH 7KHUHIRUH IDFLQJ KDUVK VLWXDWLRQ RI
XQGHUJURXQGWUDQVPLVVLRQKD]PDWSLSHOLQHVLWLVLPSHUDWLYHWRSURPRWHWKHFRQVWUXFWLRQRIXWLOLW\WXQQHO
6HFRQGO\ RSHUDWRU
V PDLQ ERG\ UHVSRQVLELOLW\ DQG JRYHUQPHQW¶V VXSHUYLVLRQ UHVSRQVLELOLW\ IRU XQGHUJURXQG
WUDQVPLVVLRQKD]PDWSLSHOLQHVVKRXOGEHHIIHFWLYHLPSOHPHQWHGUHVSHFWLYHO\:LWKWKHMRLQWHIIRUWVRIWKHRSHUDWRUV
DQGUHJXODWLRQERGLHVKLGGHQGDQJHUVRIXQGHUJURXQG WUDQVPLVVLRQKD]PDWSLSHOLQHVDUHQHHGHG WR LGHQWLILHGDQG
HOLPLQDWHGDVVFKHGXOHG
7KLUGO\IURPWKHOHJDOSHUVSHFWLYHRQWKHRQHKDQG,03VVKRXOGEHHQFRXUDJHGRUHQIRUFHGRQWKHRWKHUKDQG
VSHFLILFSURWHFWLRQUHVSRQVLELOLWLHVIRUWUDQVPLVVLRQKD]PDWSLSHOLQHVVKRXOGEHFOHDUO\GHOLPLWHGUHJDUGLQJYDULRXV
GHSDUWPHQWVLQYROYHG
0RUHRYHU WKH FRGHV RU VWDQGDUGV UHODWHG WR SLSHOLQH ULVN DVVHVVPHQW VKRXOG SURYLGH XQLILHG ULVN DVVHVVPHQW
DSSURDFKHVDQGLQWURGXFHDSSURSULDWHDOORZDEOHULVNOHYHOLQVWUXFWLQJWRREMHFWLYHO\PHDVXUHDQGFOHDUO\XQGHUVWDQG
ULVNIRUSLSHOLQHRSHUDWRUV
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)LQDOO\ LW LV DOVR LPSHUDWLYH WKDW XQGHUJURXQG WUDQVPLVVLRQ KD]PDW SLSHOLQHV IDLOXUH LQIRUPDWLRQPDQDJHPHQW
VKRXOGEHLPSURYHGWKURXJKEXLOGLQJFRRUGLQDWHGDQGLQWHJUDWHGIDLOXUHLQFLGHQWGDWDEDVHVZKLFKZLOOFRQWULEXWHWR
KLJKHIILFLHQWULVNPDQDJHPHQWRISLSHOLQHV
7KH4LQJGDRFUXGHRLOSLSHOLQHH[SORVLRQDFFLGHQWQRWRQO\H[SRVHGWKHFKDRWLFXQGHUJURXQGSLSHOLQHQHWZRUNLQ
VRPH&KLQHVHFLWLHVEXW LWDOVRXQFRYHUHG WKH ORQJH[LVWLQJFRQWUDGLFWLRQVEHWZHHQ LQGXVWULDODQGUHVLGHQWLDO ODQG
XVHDQGWKHVKRUWVLJKWHGQHVVLQHFRQRPLFGHYHORSPHQWDQGSODQQLQJ+RSHIXOO\WKHWUDJLFDFFLGHQWLQ4LQJGDRZLOO
EH WKHZDWHUVKHGDQG³ZDNHXS´ WKDW&KLQDKDVEHHQZDLWLQJ IRU WR ILQDOO\DGGUHVV LWVDJLQJXQGHUJURXQGKD]PDW
SLSHOLQHV WKHQHHGWREDODQFHXUEDQL]DWLRQDQGHFRQRPLFJURZWKZLWKPRUHVHQVLWLYH³KXPDQ´DQGHQYLURQPHQWDO
SODQQLQJDQGWKHWDFNOLQJRIWKHIXQGDPHQWDOSUREOHPVWKDWXQGHUOLHVULVNPDQDJHPHQWRIXQGHUJURXQGWUDQVPLVVLRQ
KD]PDWSLSHOLQHV
$FNQRZOHGJHPHQWV
7KLVVWXG\LVVSRQVRUHGE\WKH%XUHDXRI:RUN6DIHW\RI*XDQJGRQJ3URYLQFH1R
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